Introduction
Population aging has increased the need to identify health determinants and inequalities in later life 1 . Self-rated health is one of the most commonly used indicators in social epidemiology and geriatric research, because health perception consistently predicts both mortality and functional decline 2 . Furthermore, self-rated health is a better predictor of mortality than objective measurements of health status 2, 3 , reflecting an integrated perception by the individual that includes biological, psychosocial, and social dimensions 4 . Self-rated health is heavily influenced by socioeconomic conditions. This association has been amply demonstrated in ecological 5 , cross-sectional 6, 7, 8 , and longitudinal studies 9 . Nevertheless, differences in the structure of self-rated health according to socioeconomic circumstances have received little attention.
As a nation, Brazil displays major social inequalities and in 1998/1999 had the world's second most extreme income concentration 10 . Intense aging of the population has been observed: the number of inhabitants aged ≥ 60 years increased from 3 million in 1960 to 14 million in 2000 and will reach an estimated 32 million in 2020, representing in absolute terms the world's 6 th largest population of older adults 11 . Social inequalities are reflected in the health conditions of the Brazilian elderly 12 . A recent study in a small town in Brazil (Bambuí, Minas Gerais State) showed that all health indicators were worse among seniors with the lowest household income, including their self-perceived health. The results of this work were important to show that even relatively small differences in household income were sufficiently sensitive to identify the elderly with the poorest selfrated health 13 . According to a qualitative study among elderly women in this community, evaluation of the severity and relevance of health problems were determined more by the ability to deal with problems than by the problems themselves. This ability was associated with family support and access to medical care, and such access is either facilitated or hindered by socioeconomic circumstances 14 .
Based on the above-mentioned results, we raised the hypothesis that the structure of selfrated health in this community differs between seniors with lower and higher family incomes, and that social network and access to medical care are important factors in such differences. Based on this theoretical background, we used the baseline data from the Bambuí cohort study (BHAS) 15 to assess whether self-rated health differs by socioeconomic circumstances, in relation to five dimensions: (a) socio-demographic, (b) social network, (c) lifestyle risk factors, (d) health status, and (e) access to (and use of ) health services.
Methods

Study area
Bambuí (15,000 inhabitants) is situated in the State of Minas Gerais, southeast Brazil. The town has one physician per 1,000 inhabitants, a general hospital, and a health clinic, and there are no institutions for the elderly. Life expectancy at the time of the study was 70 years. The leading causes of death among the elderly were stroke, Chagas disease, ischemic heart disease, and chronic obstructive pulmonary disease (death rates = 110.0, 61.4, 42.5, and 18.9 per 100,000, respectively). Bambuí was formerly an endemic area for Chagas disease, and transmission of Trypanosoma cruzi infection was interrupted in the 1970s, but mortality from Chagas disease remains high among older inhabitants due to a cohort effect 15, 16 .
Study population
Participants in the BHAS cohort were identified through a complete census in the town, conducted by our team in November and December 1996. All residents ≥ 60 years as of January 1, 1997, were selected to participate in the baseline cohort study. Of the 1,742 residents in this age group, 92.2% were interviewed and 85.6% were examined (blood tests, blood pressure, and anthropometric measurements). Data were collected from January to August 1997. All participants from the baseline cohort were selected for the present study. Further details are described elsewhere 15 .
Interview
The following variables from the baseline interview were considered in this study: (a) selfrated health; (b) socio-demographic characteristics (age, gender, years of schooling, marital status, generations living in the household, and monthly household income); (c) social network (attendance at a church, clubs, or associations and satisfaction with social network); (d) lifestyle risk factors (smoking, alcohol intake, leisure-time physical activity, and consumption of fruits and vegetables); (e) physical functioning (inability to perform at least one of the following activities of daily living: bathing, dressing, moving from bed to chair, toileting and/or eating); (f ) other indicators of health status (psychological distress, insomnia, number of prescription drugs); (h) access to and use of health services (complaints when medical care is required, number of visits to physician, and number of hospital admissions). Further details are described elsewhere 15 .
Monthly household income was measured as the number times the prevailing Brazilian minimum wage (1 monthly minimum wage = US$ 120.00) for all members of the household before taxes. Monthly household income (as measured in times the minimum wage) was grouped in tertiles, with the low-income group defined as the lowest tertile (< 2.0 times the minimum wage).
With respect to mental health, the 12-item version of the General Health Questionnaire (GHQ) was used to identify psychological distress (depression and/or anxiety) in the previous two weeks. The ≥ 4 cutoff was used, based on the GHQ scoring method 17 . The version used in this study had been previously validated in Brazil 18 . Insomnia was defined as the presence of any sleep disruption in the last 30 days, at least three times in a week, with whatever level of inconvenience 19 .
Interviews were conducted by members of the community, selected from those with at least eleven complete years of schooling. When the respondent was incapable of answering the interview due to a cognitive deficit or any other health problem, a proxy was used; proxies did not reply to questions that required personal judgment, which included self-rated health. The reliability of the interview was determined by repeating selected questions from the BHAS interview in a random sample of 10.0% of the participants 15 .
Physical measurements and blood tests
The following physical measurements and blood tests were considered in this study: blood pressure, waist circumference, blood glucose, triglycerides, HDL cholesterol, and serology for T. cruzi. The metabolic syndrome was considered present when the individual presented three out of five conditions with results greater than or equal to the following cutoffs: 130mm/Hg for systolic pressure and 85mm/Hg for diastolic pressure; waist circumference 102cm for men and 88cm for women; 110mg/dl for blood glucose; 150mg/dl for triglycerides; and 40mg/dl for HDL cholesterol for men and 50mg/dl for women 20 . Serology for T. cruzi used indirect hemagglutination (IHA) and enzyme-linked immunosorbent assay (ELISA). Antibodies were considered present when the individual showed positive results for both tests 16 . Blood pressure was measured as previously recommended 21 . Blood tests were performed using blood samples collected after 12 hours' fasting.
Analysis of data
The characteristics of individuals with worse self-rated health (bad/very bad) were compared to those who rated their health as fair, good, or very good. Crude and adjusted analyses used logistic regression 22 . Age and gender were considered a priori as confounding variables in this study and were included in the initial logistic model. All other variables presenting associations with self-rated health at the < 0.20 level in the bivariate analysis were also included in the initial logistic model, and the final model maintained those that remained associated with self-rated health at the < 0.05 level. Statistical analyses used the Stata software.
Results
From a total of 1,606 participants in the baseline cohort, 1,505 participated in this study (90 were excluded because they required a proxy during the interview and 11 were excluded because of missing data on household income). Among participants, 584 (38.8%) were men and 921 (61.2%) women. Age varied from 60 to 95 years (mean = 69.0)
Self-rated health grouped in three categories as good/very good, fair, or bad/very bad was reported by 373 (24.8%), 740 (49.2%), and 392 (26.1%) of the participants, respectively. Four hundred and forty-one (29.3%), 568 (37.7%), and 406 (33.0%) individuals reported monthly household income as < 2.0, 2.0-3.9, and 4-7 times the Brazilian minimum wage, respectively. Table 1 presents results of the bivariate analysis of associations between self-rated health, socio-demographic characteristics, and social network. Among participants with lower monthly household incomes, less schooling (4-7 years) and satisfaction with social network (unsatisfactory/very unsatisfactory) showed a significant association with self-perception of health. For those with a higher household income, the corresponding associations were age (≥ 80), gender (female), years of schooling (1-3, 4-7, and ≥ 8), marital status (divorced/separated), attendance at clubs or associations (less than once a month versus at least once a month), and satisfaction with social network (unsatisfactory/very unsatisfactory).
In relation to lifestyle risk factors, among the low-income elderly, only alcohol consumption (< 5 times per week) was significantly associated with perception of health. Among the better-off, an association was observed for frequency of exercise during leisure time (less than once a week) ( Table 2) The inability to perform at least one activity of daily living, psychological distress, insomnia, metabolic syndrome, and number of prescription drugs were all significantly associated with level of self-rated health in the bivariate analysis, regardless of family income. Seropositivity for T. cruzi was associated with perception of health only among the better-off (Table 3 ).
All indicators of access to (and use of ) health services (complaints when medical care is required, number of visits to physician, and number of hospital admissions) were significantly associated with self-rated health in both socioeconomic groups (Table 4) .
After adjusting for confounders, satisfaction with social network (unsatisfactory/very unsatisfactory), psychological distress, number of Table 1 Associations (odds ratios and 95%CI) between worse self-rated health, socio-demographic characteristics, and social network among older adults with lower and higher monthly household incomes.
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Lower physician visits (1, 2-3, and ≥ 4 in the previous 12 months) and number of hospitalizations (≥ 2 in the previous 12 months) remained significantly associated with self-rated health in both socioeconomic groups. Among the better-off, insomnia, seropositivity for T. cruzi, number of prescription drugs (1-2, 3-4, and ≥ 5 in the previous 90 days), and problems when medical care is needed also presented independent associations with poor perception of health (Table 5) .
Discussion
The results of this study showed that self-rated health in both lower and higher-income older adults was based on a triad of social network, health status, and access to/use of health services. However, important differences were observed between socioeconomic circumstances. Satisfaction with social network appeared as a greater factor in health perception among the poor as compared to the better-off. Among the former, worse self-rated health was independently associated with a single health status indicator (psychological distress), while health perception by higher income seniors was broader, including four indicators of health status. Finally, an indicator of access to health services (complaints when health services are required) was independently associated with self-rated health among the better-off, but not among the poorer individuals in the study. There is evidence in Brazil 23 and in other countries 24 that low-income older adults experience more difficulty in access to health services, even when coverage by these services is apparently adequate. Thus, it was surprising that this study showed an association between poor self-rated health and complaints when medical care is required among higher-income elderly and the absence of this association in the lower-income group. One possible explanation for this apparent paradox, as previously outlined 25 , is the tendency of low-income seniors to complain less, while among the betteroff suffering is verbalized more explicitly. Another hypothesis, consistent with the Bambuí qualitative study previously mentioned 14 , is that help from the family or the community (in securing a place on line for medical appointments in the public health service or paying for a private consultation, for example) attenuated the perception of difficulty in obtaining med- Table 2 Associations (odds ratios and 95%CI) between worse self-rated health and selected lifestyle risk factors among older adults with lower and higher monthly household incomes. The Bambuí Health and Aging Study, Brazil.
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Lower ical services. The central role that satisfaction with social network plays in the structure of self-rated health among poor older adults reinforces this hypothesis. With respect to indicators of health status, the results suggest that among the poorer, diseases or chronic conditions were perceived as less important than other covariates of self-rated health, such as social network and use of health services. In general, the results of the present study confirm (in one or both of the socioeconomic groups studied) previous observations of the existence of association between self-rated health and socioeconomic circumstances 5, 6, 7, 8 , social network 1 , medical conditions 4, 26 , access to health services 27 , and physician visits and hospitalizations 28 . Associations between lifestyle risk factors and self-rated health have been observed in some studies 29 , but not in all 30 . In the present study, none of the lifestyle risk factors was independently associated with selfrated health in either group. This result is consistent with the absence of association between self-rated health and the metabolic syndrome observed in this study and with previous observations of the absence of association between self-rated health and coronary risk profile 31 . The absence of association between self-rated health and negative lifestyle habits, as previously emphasized 30 , must be considered in planning and evaluating preventive programs based on behavior changes.
The principal limitation of this study was the cross-sectional nature of the data. The analysis thus reveals association rather than temporal relationships. Cross-sectional studies on old- Table 3 Associations (odds ratios and 95%CI) between worse self-rated health and selected indicators of health status among older adults with lower and higher monthly household incomes. The Bambuí Health and Aging Study, Brazil.
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Inability to perform at least one activity of daily living* er adults are also subject to survival bias, which can lead to underestimation of associations. In relation to other methodological aspects, this study used household income rather than individual income of the elderly as an indicator of socioeconomic status, because in the study community the income of the elderly is complemented by the families whenever possible 14 . As an indicator of socioeconomic status, we also chose income (a characteristic which can change during the individual's lifetime) instead of education (which generally does not change after a certain age), because our aim was to investigate the influence of current socioeconomic status on health perception by the elderly. We were particularly interested in the socioeconomic and psychosocial determinants of health perception. However, since health status is an important confounding factor in this association, we used several indicators of physical and mental health status. The study thus took advantage of the wide array of data available in the BHAS cohort 15 . Another advantage of this study was its qualitative approach both for the prior identification of correlates to be considered and as an aid in the interpretation of the results.
The results extended beyond those of previous studies by demonstrating that the covariates of self-rated health can differ according to socioeconomic circumstances. Our results reinforce the idea that health perception has a universal character, but that its structure can have context-dependent components. For example, among the poor elderly, dissatisfaction with social network (together with use of health services) occupied a more important place in the structure of self-rated health than did health status itself or difficulties in access to medical care. This association appears to be context-dependent, because it suggests that in the study population, the family and/or community are compensating for deficiencies in public services. There is also a context dependency in the association between worse self-rated health and infection by T. cruzi observed among the better-off elderly, because this infection only exists in the Americas. Finally, the results highlight the need for further investigation of social differences in the structure of self-rated health in developing countries and their consequences for adverse health outcomes, as well as for the development of health policies to reduce health inequalities among older adults. Table 4 Associations (odds ratios and 95%CI) between worse self-rated health, complaints when medical care is required, physician visits, and hospital admissions among older adults with lower and higher monthly household incomes.
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